Sweetness characterization of recombinant human lysozyme.
Lysozyme, a bacteriolytic enzyme, is widely distributed in nature and is a component of the innate immune system. It is established that chicken egg lysozyme elicits sweetness. However, the sweetness of human milk lysozyme, which is vital for combating microbial infections of the gastrointestinal tract of breast-fed infants, has not been characterized. This study aimed to assess the elicitation of sweetness using recombinant mammalian lysozymes expressed in Pichia pastoris. Recombinant human lysozyme (h-LZ) and other mammalian lysozymes of mouse, dog, cat and bovine milk elicited similar sweetness as determined using a sensory test, whereas bovine stomach lysozyme (bs-LZ) did not. Assays of cell cultures showed that h-LZ activated the human sweet taste receptor hT1R2/hT1R3, whereas bs-LZ did not. Point mutations confirmed that the sweetness of h-LZ was independent of enzyme activity and substrate-binding sites, although acidic amino acid residues of bs-LZ played a significant role in diminishing sweetness. Therefore, we conclude that elicitation of sweetness is a ubiquitous function among all lysozymes including mammalian lysozymes. These findings may provide novel insights into the biological implications of T1R2/T1R3-activation by mammalian lysozyme in the oral cavity and gastrointestinal tract. However, the function of lysozyme within species lacking the functional sweet taste receptor gene, such as cat, is currently unknown.